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Abstract 
 
In this note we present the solution of Problem H-691 (published in [3]) with more details and 
some corrections. The solution involves three nontrivial integrals whose values were given in [3] 
without proof (two of them, however, with references). These integrals are 
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Here we provide evaluations of these integrals in three appendices. 
 
Introduction and solution 
Ovidiu Furdui and Huizeng Qin proposed the following problem (The Fibonacci Quarterly, Vol. 
47, No. 33, August 2009/2010). 
Problem H-691. Evaluate 
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The solution was published in [3]. The value of this sum involves the Catalan constant G , and 
also  and log 2 : 
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Solution. First we use a well-known identity (see, for example, [6]), 
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At the same time, 
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The last equality is easy to establish by expanding  
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  in power series and integrating 
termwise. Next we write 
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i.e. 
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where A, B, C are the corresponding integrals in (6). We evaluate them one by one. The first one 
is very easy 
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Next, 
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We have 
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 where G  is Catalan’s constant. See Appendix 1. Also, 
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See Appendix 2. 
Therefore,  
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(see Appendix 3). 
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(after integration by parts and using (11)).  
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Thus 
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Now from (7) we obtain (1). 
 
Appendix 1 
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independent evaluation of 1I  based on the popular integral representation of the Catalan constant 
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The last logsine integral is well-known (see, for example, p. 246 in [1]), 
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For completeness we solve here also the logsine integral. With the substitution 
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Appendix 2 
Proof of the evaluation  
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The first and the third integrals are trivial. With the substitution 2 t  we can simplify the 
integral in the middle 
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Done! 
 
Appendix 3 
Here we prove 
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This integral was evaluated in Problem 883 in [2]; it also follows from entry 4.535.1 in [1] (with 
1p ).  
We shall use again differentiation on a parameter. Set  
1
0
arctan( )
( )
1
x
H dx
x
 . Then 
1 1 1 12
2 2 2 2 2 2 2 2 2
0 0 0 0
1 1
( )
(1 )(1 ) 1 1 1 1 1 1
x dx xdx dx
H dx
x x x x x
 
 
2 2
2 2 2 2 2 2
ln 2 1 ln(1 ) arctan ln 2 1 ln(1 ) arctan arctan
1 2 1 (1 ) 1 2 1 1
. 
Integrating for yields 
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